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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polishing pad 
which can accurately and stably measure a film thickness by 
an optical sensor and which can prevent a material to be 
polished from being scratched. 

SOLUTION: The polishing pad 10 comprises an upper layer % 
pad 1 1 , having a window hole 1 1 a formed to dispose a / 
transparent window member 41 for transmitting light, and a 
lower layer pad 12 having a light-passing hole 12a to 
communicate with the hole 11a of the pad 11. The pad 10 
further comprises a transparent adhesive film 13, coated on 
upper and lower surfaces with adhesives and disposed 
between the pad 11 and the pad 12. Sizes of the hole 11a of 
the pad 11 and the hole 12a of the pad 12 are formed 
substantially the same. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a polishing pad for grinding things, such as a 
polishing pad and a manufacturing method for the same, especially a semiconductor substrate, to be 
ground to flatness and mirror finished surface form, and a manufacturing method for the same. This 
invention relates to the polishing device provided with this polishing pad. 
[0002] 

[Description of the Prior Art]The display flatness of the surface of a semiconductor substrate is 
demanded by the demand of the minuteness making of the wiring accompanying high integration of a 
semiconductor device in recent years, and multilayering. That is, it comes to use a shorter thing as 
wavelength of the light used for optical lithography by the minuteness making of wiring, and, as for 
the light of such short wavelength, the difference of elevation in the focal position on a substrate 
permitted becomes smaller. Therefore, it is needed that the difference of elevation in a focal 
position is small, i.e., display flatness with a high substrate face. For this reason, chemical machinery 
polish (CMP) removing unevenness of the surface of a semiconductor substrate, and carrying out 
flattening of that surface is performed. 

[0003]In the above-mentioned chemical machinery polish, after grinding predetermined time, it is 
necessary to end polish in a desired position. For example, the case where he would like to leave 
insulating layers (such an insulating layer is called an interlayer film in order to form layers, such as 
metal, further on an insulating layer at a next process.), such as Si0 2 , is in the upper part of metallic 
wiring, such as Cu and aluminum. In such a case, since a lower layer metal membrane will be 
exposed to the surface if it grinds more than needed, it is necessary to end polish so that only 
predetermined thickness may leave an interlayer film. 

[0004]The slot for wiring of a prescribed pattern is beforehand formed on the semiconductor 
substrate, and after filling it up with Cu (copper) or its alloy, chemical machinery polish (CMP) may 
remove a surface garbage. When grinding a Cu layer by a CMP process, to leave only the Cu layer 
formed in the inside of the slot for wiring, and to remove a Cu layer from a semiconductor substrate 
selectively is needed. That is, in parts other than the slot for wiring, removing a Cu layer is called for 
until an insulator layer (it consists of Si0 2 etc.) is exposed. 

[0005]In this case, if it becomes superfluous polish and the Cu layer of Mizouchi for wiring is ground 
with an insulator layer, circuit resistance will go up, the whole semiconductor substrate must be 
discarded, and it will become great damage. On the contrary, polish is insufficient, if a Cu layer 
remains on an insulator layer, separation of a circuit will not work, but a short circuit will take place, 
as a result, regrinding will be needed, and a manufacturing cost will increase. Such a situation is the 
same, not only a Cu layer but when forming other metal membranes, such as an Al layer, and 
grinding this metal membrane in a CMP process. 

[0006]For this reason, detecting the processing end point of a CMP process using an optical sensor 
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is made. That is, the optical sensor provided with the floodlighting element and the photo detector is 
installed, and the polished surface of a semiconductor substrate is irradiated from this optical 
sensor. And change of the reflectance of the light in a polished surface was detected, the thickness 
of the insulator layer on a polished surface or a metal membrane was measured, and the processing 
end point of a CMP process is detected. 

[0007]The polishing pad stuck on the upper surface of a polishing table usually has the low 
transmissivity of light. Therefore, when irradiating the polished surface of a semiconductor substrate 
from the lower part of a polishing pad, in order to make light penetrate, a translucent window 
member with high transmissivity is installed in a polishing pad, and the light from an optical sensor is 
irradiated by the polished surface of a semiconductor substrate via this translucent window member. 

[0008] Drawing 14 is a partial expanded sectional view of the conventional two-layer polishing pad 
containing the translucent window member mentioned above. The polishing pad 310 comprises the 
upper pad 31 1 and the lower layer pad 312, and the window hole 31 1 a for arranging the translucent 
window member 341 is formed in the upper pad 311. The Michimitsu hole 312a of the path smaller 
than this window hole 31 1a is formed in the lower layer pad 312. The step 313 is formed of the holes 
31 1a and 312a from which these paths differ. 

[0009]In manufacturing such a polishing pad 310, adhesives are applied to the undersurface of the 
upper pad 31 1 , and the upper surface of the lower layer pad 312, respectively, the upper pad 31 1 
and the lower layer pad 312 are pressed to a sliding direction, and it pastes these up. And the 
translucent window member 341 is inserted in the window hole 311a. This translucent window 
member 341 is pasted up on the lower layer pad 312 with the adhesives applied to the upper surface 
of the step 313. 
[0010] 

[Problem(s) to be Solved by the Invention]However, the above-mentioned translucent window 
member 341 is pasted up only in the upper surface of the lower layer pad 312 and the step 313, 
since adhesion area is small, adhesive strength may be weak and the translucent window member 
341 may separate from the polishing pad 310. Even if the translucent window member 341 does not 
separate on the whole, a crevice arises only by that part separating between the translucent window 
member 341 and the lower layer pad 312 (step 313), and the grinding liquid used on the upper 
surface of the polishing pad 310 may begin to leak from this crevice to the undersurface of the 
translucent window member 341. If grinding liquid adheres to the undersurface of the translucent 
window member 341, the reflectance of the translucent window member 341 will fall substantially, it 
will become difficult to detect change of the reflectance in the polished surface of a semiconductor 
substrate with an optical sensor, and measurement of exact thickness can be performed. 
[001 1]If grinding liquid enters into the crevice between the translucent window member 341 and the 
step 313, by swelling of the polishing pad 310, a portion with uneven elasticity arises and it may 
have an adverse effect on polish of a semiconductor substrate. When grinding liquid with low 
transmissivity enters irregularly between the translucent window member 341 and an optical sensor, 
the fall of the stability of a measurement signal and the fall of the reliability of a measurement result 
will be caused. 

[0012]As mentioned above, the translucent window member 341 is inserted in the window hole 31 1a 
formed in the upper pad 311, but this window hole 311a is formed with the size which had some 
margins to the translucent window member 341 for insertion. Therefore, even after inserting the 
translucent window member 341 in the window hole 311a, between the translucent window member 
341 and the window hole 31 1a, the minute crevice 314 arises, grinding liquid enters into this crevice 
314, and it may adhere here. This grinding liquid that adhered causes a scratch of the 
semiconductor substrate ground on the upper surface of the polishing pad 310. 
[0013]This invention was made in view of the problem of such conventional technology, is stabilized 
correctly, and can perform measurement of the thickness by an optical sensor, and an object of this 
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invention is to provide a polishing pad which can prevent the scratch of a thing to be ground, and a 
manufacturing method for the same. An object of this invention is to provide the polishing device 
provided with this polishing pad. 
[0014] 

[Means for Solving the Problem]In order to solve a problem in such conventional technology, the 1st 
mode of this invention, It is a polishing pad which has the upper pad in which a window hole for 
arranging a translucent window member which makes light penetrate was formed, and the lower 
layer pad in which the Michimitsu hole which is open for free passage to a window hole of the 
above-mentioned upper pad was formed, and is characterized by having arranged a bright film 
between the above-mentioned upper pad and the above-mentioned lower layer pad. In this case, it 
is preferred to apply adhesives to an interface with the above-mentioned bright film, the above- 
mentioned upper pad, and the above-mentioned lower layer pad. 

[0015]Since the undersurface of a translucent window member covers the whole surface and a 
bright film is contacted by this, the whole undersurface surface of a translucent window member 
pastes a bright film. For this reason, since adhesion area of a translucent window member becomes 
large compared with the conventional thing, adhesive strength can be raised and a translucent 
window member can be prevented from separating from a polishing pad. Therefore, since leak on the 
undersurface of a translucent window member of grinding liquid is lost, quality polish is realized, and 
it becomes possible to be stabilized correctly and to perform measurement of thickness by an 
optical sensor. 

[001 6]It becomes possible [ a translucent window member and a lower layer pad ] to be stabilized 
correctly and to perform measurement of thickness by an optical sensor, since grinding liquid with 
low transmissivity can be prevented from becoming the structure separated thoroughly and entering 
between a translucent window member and an optical sensor with a bright film. 
[0017]one desirable mode of this invention — a size of a window hole of the above-mentioned upper 
pad, and the Michimitsu hole of the above-mentioned lower layer pad — abbreviated — it was 
presupposed that it is the same 

[0018]The 2nd mode of this invention is the polishing pad in which a window hole for arranging a 
translucent window member which makes light penetrate was formed, and is a polishing pad having 
arranged a translucent window member formed from an elastic material rather than the surface of 
the above-mentioned polishing pad to the above-mentioned window hole. 

[0019]Thus, a scratch becomes difficult to go into the surface of a translucent window member by 
using a translucent window member [ elasticity / surface / of a polishing pad ] at the time of a 
dressing of a polishing pad. Therefore, a scratch can be prevented from originating in a scratch of 
the surface of a translucent window member, and going into a thing to be ground at the time of 
polish. Since a translucent window member is formed with an elastic material, even if a translucent 
window member will project from the surface of a polishing pad after an end of a dressing, a thing to 
be ground becomes difficult to get damaged at the time of polish. 

[0020]The 3rd mode of this invention is the polishing pad in which a window hole for arranging a 
translucent window member which makes light penetrate was formed, and is a polishing pad 
providing a support sealant excellent in sealing nature and elasticity under the above-mentioned 
translucent window member. 

[0021]Thus, since a translucent window member is supported by support sealant excellent in sealing 
nature, its leak of grinding liquid to the undersurface of a translucent window member decreases, 
and it realizes quality polish, and it becomes possible to be stabilized correctly and to perform 
measurement of thickness by an optical sensor. Since grinding liquid with low transmissivity is 
prevented from entering between a translucent window member and an optical sensor by a support 
sealant, it becomes possible to be stabilized correctly and to perform measurement of thickness by 
an optical sensor. Since a translucent window member is firmly supported by support sealant 
excellent in elasticity, a translucent window member becomes is hard to be depressed caudad at the 
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time of a dressing of a polishing pad, and it can prevent projection of a translucent window member 
after an end of a dressing. Therefore, it becomes possible to form a translucent window member 
mentioned above with an elastic material, and to prevent a scratch of a thing to be ground more 
effectively conjointly. 

[0022]As for one desirable mode of this invention, the above-mentioned support sealant consists of 
adhesives. 

[0023]The 4th mode of this invention is the polishing pad in which a window hole for arranging a 
translucent window member which makes light penetrate was formed, and between the above- 
mentioned translucent window member and a light transmission support member which supports this 
translucent window member, It is a polishing pad making a reinforcing member excellent in pliability 
and adhesion which form a predetermined optical system with the above-mentioned translucent 
window member and the above-mentioned light transmission support member intervene. 
[0024]If a translucent window member bends with polishing pressure at the time of polish, light may 
not fully penetrate a translucent window member, or it may be scattered about within a translucent 
window member, and exact and stable thickness measurement may not be able to be performed. As 
mentioned above, a translucent window member is prevented from support of a translucent window 
member being reinforced with making a reinforcing member excellent in pliability intervene between 
a translucent window member and a light transmission support member, and being bent by it with 
polishing pressure at the time of polish by this. Therefore, it becomes possible to be stabilized 
correctly and to perform measurement of thickness by an optical sensor. Since the above- 
mentioned reinforcing member is excellent in adhesion, it can maintain an optical system for an 
optical sensor, and can perform exact and stable thickness measurement. 

[0025]As for one desirable mode of this invention, the above-mentioned reinforcing member has 
shape memory nature. 

[0026]The 5th mode of this invention is a polishing device provided with a polishing table which 
stuck the above-mentioned polishing pad, and a top ring which holds a thing to be ground and is 
pressed to a polishing pad of the above-mentioned polishing table. 

[0027]The 6th mode of this invention forms in the upper pad a window hole for arranging a 
translucent window member which makes light penetrate, Between lower layer pads which formed 
the above-mentioned translucent window member in a window hole of the above-mentioned upper 
pad and in which the Michimitsu hole which is open for free passage to a window hole of the above- 
mentioned upper pad and this upper pad was formed, It is a manufacturing method of a polishing pad 
arranging a bright film in which adhesives were applied to the upper and lower sides, pressing the 
above-mentioned upper pad and the above-mentioned lower layer pad to a sliding direction, and 
forming a polishing pad. 

[0028]Since this becomes possible to form a polishing pad so that a crevice may not arise between 
a translucent window member and the upper pad, grinding liquid does not adhere to a crevice 
between a translucent window member and the upper pad, and it becomes possible to prevent a 
scratch of a thing resulting from adherence of grinding liquid to be ground. 
[0029] 

[Embodiment of the Invention]A 1st embodiment of the polishing device hereafter provided with the 

polishing pad concerning this invention is described in detail with reference to drawing 1 thru/or 

drawing 7 . Drawing 1 is a schematic diagram showing the entire configuration of the polishing device 

of this invention. A polishing device is provided with the following as shown in drawing 1 . 

The polishing table 20 in which the polishing pad 10 was stuck on the upper surface. 

The top ring 30 which holds the semiconductor substrate W which is a thing to be ground, and is 

pressed on the upper surface of the polishing pad 10. 

The upper surface of the polishing pad 10 constitutes the polished surface which ****s to the 
semiconductor substrate W which is a thing to be ground. The upper surface of the bonded abrasive 
board which hardened the detailed abrasive grain (it consists of Ce0 2 etc.) with binders, such as 
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resin, can also be constituted as a polished surface. 

[0030]The polishing table 20 is connected with the motor 21 arranged caudad, and as an arrow 
shows, it is pivotable at the circumference of the axial center. The grinding liquid supply nozzle 22 is 
installed above the polishing table 20, and the grinding liquid Q is supplied on the polishing pad 10 
from this grinding liquid supply nozzle 22. 

[0031]The top ring 30 is connected with the top ring shaft 31, and is connected with the motor and 
the rise-and-fall cylinder (not shown) via this top ring shaft 31. Thereby, as an arrow shows, the top 
ring 30 is pivotable to the circumference of the top ring shaft 31 so that rise and fall are possible. 
The top ring 30 equips that undersurface with the elastic mats 32, such as polyurethane, by a 
vacuum etc., it adsorbs and the semiconductor substrate W which is a thing to be ground is held on 
the undersurface of this elastic mat 32. By such composition, the top ring 30 can press the 
semiconductor substrate W held on the undersurface by arbitrary pressures to the polishing pad 10, 
rotating. The gate operating ring 33 which performs the blank stop of the semiconductor substrate 
W is formed in the lower peripheral part of the top ring 30. 

[0032]As shown in drawing 1 , the optical sensor 40 which measures the thickness of the insulator 
layer and metal membrane which were formed in the polished surface of the semiconductor 
substrate W is installed in the inside of the polishing table 20This optical sensor 40 is provided with 
the floodlighting element and the photo detector, irradiates the polished surface of the 
semiconductor substrate W from a floodlighting element, and it is constituted so that the catoptric 
light from a polished surface may be received with a photo detector. In this case, the light emitted 
from a floodlighting element is a laser beam or the light by LED, and white light is also considered 
depending on the case. 

[0033]Here, the cylindrical translucent window member 41 (for example, outer diameter of 18 mm) 
for making the light of the optical sensor 40 penetrate is attached to the polishing pad 10. Drawing 2 
is a partial expanded sectional view of the polishing pad 10 containing the translucent window 
member 41. The polishing pad 10 of this embodiment has the upper pad 11 and the lower layer pad 
12, and is a polishing pad of two-layer structure. For example, nonwoven fabrics, such as Rodel, 
Inc.400 [ SUBA], etc. can be used as foaming polyurethane, such as Rodel, Inc. 1000 [ IC-], and the 
lower layer pad 12 as the upper pad 1 1. The translucent window member 41 is formed with 
construction material with high transmissivity, for example, is formed of non-foaming polyurethane 
etc. Usually, a thing hard as an upper pad is used and an elasticity thing is used compared with the 
upper pad as a lower layer pad. 

[0034]As shown in drawing 2 , the translucent window member 41 is arranged in the window hole 11a 
formed in the upper pad 11. The above-mentioned window hole 11a and the Michimitsu hole 12a of 
approximately the same diameter are formed in the lower layer pad 12. And between the upper pad 
1 1 and the lower layer pad 12, the transparent adhesive film 13 which applied adhesives to the 
upper and lower sides is arranged, and the upper pad 1 1 and the lower layer pad 12 have pasted up 
mutually with this transparent adhesive film 13. As this transparent adhesive film 13, what applied 
the acrylic rubber system binder to the upper and lower sides of a 50-micrometer-thick PET 
(polyethylene terephthalate) axis can be used, for example. 

[0035]At this time, the undersurface of the translucent window member 41 covers the whole 
surface, and touches the transparent adhesive film 13, and the whole undersurface surface of the 
translucent window member 41 pastes it up on the transparent adhesive film 13. For this reason, 
since the adhesion area of the translucent window member 41 becomes large compared with the 
conventional thing, adhesive strength can be raised and the translucent window member 41 can be 
prevented from separating from the polishing pad 10. Therefore, since leak on the undersurface of 
the translucent window member 41 of the grinding liquid Q is lost, quality polish is realized, and it 
becomes possible to be stabilized correctly and to perform measurement of the thickness by the 
optical sensor 40. 

[0036]Since the translucent window member 41 and the lower layer pad 12 can prevent grinding 
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liquid with low transmissivity from becoming the structure separated thoroughly and entering 
between the translucent window member 41 and the optical sensor 40 with the transparent adhesive 
film 13, It becomes possible to be stabilized correctly and to perform measurement of the thickness 
by the optical sensor 40. 

[0037]By the way, the wiring 42 of the optical sensor 40 passes along the inside of the polishing 
table 20 and the polishing table supporting spindle 20a, and is connected to the controller 44 via the 
rotary connector 43 provided in the axis end of the polishing table supporting spindle 20a. This 
controller 44 is connected to the display (display) 45. Or it is good also as telling a thickness 
measurement signal to the controller 44 from the sensor 40 by a radio signal means of 
communication which is not illustrated. 

[0038] Drawing 3 is a top view of the polishing table 20 of the polishing device shown in drawing 1 . In 
drawing 3 , numerals C T is a center of rotation of the polishing table 20, and numerals C w is the 
center of the semiconductor substrate W held at the top ring 30. As shown in drawing 3 , the optical 
sensor 40 in the polishing table 20 is arranged at the position which passes center C w of the 
semiconductor substrate W under polish held at the top ring 30. The optical sensor 40 can detect 
the thickness of the polished surface of the semiconductor substrate W continuously on passing 
loci, while having passed the lower part of the semiconductor substrate W. In order to shorten the 
interval of detection time, as the imaginary line of drawing 3 shows, the optical sensor 40 may be 
added and two or more optical sensors may be formed on a table. 

[0039]Whenever the polishing table 20 makes one revolution, the light from the floodlighting element 
of the optical sensor 40 passes the translucent window member 41, it is floodlighted by the polished 
surface of the semiconductor substrate W, and the catoptric light from a polished surface is 
received with the photo detector of the optical sensor 40. And the light received with the photo 
detector is processed by the controller 44, and the thickness on a polished surface is measured. 
[0040]Here, the principle which detects the thickness of metal membranes, such as insulator layers, 
such as Si0 2 , Cu, aluminum, using an optical sensor is explained briefly. The principle of the 
thickness measurement in an optical sensor uses interference of the light caused by the film and its 
contiguity medium. If light is entered into the thin film on a substrate, first, a part of lights are 
reflected on the surface of a film, and the remainder penetrates. Although a part of this transmitted 
light is reflected further in a substrates face and the remainder penetrates, it will be absorbed when 
a substrate is metal. It generates according to the phase contrast of the surface reflected light of 
this film, and substrates face catoptric light, interference suits in slight strength mutually, when a 
phase is in agreement, and when it becomes reverse, it is weakened mutually. That is, reflectivity 
changes according to the refractive index of the wavelength of incident light, thickness, and a film. 
The spectrum of the light reflected with the substrate can be carried out by a diffraction grating 
etc., and the thickness of the film which analyzed the profile which plotted the intensity of the 
catoptric light in each wavelength, and was formed on the substrate can be measured. 
[0041 ]As a method of another optical sensor, monochromatic light (single wavelength light) or white 
light is entered into the thin film on a substrate, and it is good also as measuring the reflectance 
which piled up the reflectance of a thin film surface, and the reflectance of the substrate face by 
catoptric light in that case. Since reflectance changes with the membranous thickness and 
membrane types which are ground, a processing end point is detectable under supervising the 
change point of the reflectance. 

[0042]Next, the manufacturing process of the above-mentioned polishing pad 10 is explained. 

** Prepare the upper pad 11 which consists of foaming polyurethane, and form the window hole 11a 

in a position ( drawing 4 ). 

** Slush the non-foaming polyurethane 14 into the window hole 11a of the upper pad 11, and make 
this non-foaming polyurethane 14 and the upper pad 11 weld ( drawing 5 ). (adhesion) Of this, the 
translucent window member 41 which consists of non-foaming polyurethane is formed in the window 
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hole 11a. It is good also as inserting this in the above-mentioned window hole 1 1a to manufacture 
separately the translucent window member 41 of the shape corresponding to the window hole 11a. 
** Do in this way and slice the upper pad 1 1 and the translucent window member 41 which were 
made in predetermined thickness (for example, 1.9 mm) ( drawing 6 ). 

** Form the window hole 11a of the upper pad 11, and the Michimitsu hole 12a of an equal diameter 
in the lower layer pad 12, and arrange the transparent adhesive film 13 which applied adhesives to 
the upper and lower sides between the upper pads 1 1 sliced [ above-mentioned ] with this lower 
layer pad 1 2 ( drawing 7 ). 

** By pressing the upper pad 1 1 and the lower layer pad 12 to a sliding direction, the upper pad 1 1 
and the lower layer pad 12 paste up, and the polishing pad 10 as shown in drawing 2 is completed. 
[0043]Here, when the non-foaming polyurethane 14 is slushed into the window hole 11a of the upper 
pad 1 1 and the translucent window member 41 is formed in it, it becomes possible to form the 
polishing pad 10 so that a crevice may not arise between the translucent window member 41 and 
the upper pad 11. Therefore, grinding liquid does not adhere to the crevice between the translucent 
window member 41 and the upper pad 1 1, and it becomes possible to prevent the scratch of the 
semiconductor substrate W resulting from adherence of grinding liquid. 
[0044]Next, polish operation of the polishing device of the above-mentioned composition is 
explained. The semiconductor substrate W held on the undersurface of the top ring 30 is pressed by 
the polishing pad 10 of the upper surface of the revolving polishing table 20. At this time, the 
grinding liquid Q is supplied on the polishing pad 10 from the grinding liquid supply nozzle 22. 
Polishing is performed by this after the grinding liquid Q has existed between the polished surface 
(undersurface) of the semiconductor substrate W, and the polishing pad 10. 

[0045]Whenever the polishing table 20 makes one revolution during this polish, the optical sensor 40 
passes directly under the polished surface of the semiconductor substrate W. Since the optica! 
sensor 40 is installed on the orbit which passes along center C w of the semiconductor substrate W, 
thickness detection is continuously possible for it on an orbit with a polished surface of the 
semiconductor substrate W circular in connection with movement of the optical sensor 40. That is, 
the light from the floodlighting element of the optical sensor 40 reaches the polished surface of the 
semiconductor substrate W through the Michimitsu hole 12a and the translucent window member 41 
of the lower layer pad 12 of the polishing pad 10. The catoptric light in a polished surface is received 
with the photo detector of the optical sensor 40, and the thickness of a polished surface is 
measured. By processing and monitoring the signal of the optical sensor 40, what was ground by the 
thin film of given thickness is detected, and can determine the processing end point of a CMP 
process. 

[0046]According to an above-mentioned embodiment, although the two-layer polishing pad was 
explained as an example, a polishing pad is not restricted to this but can use the multilayer polishing 
pad of three or more layers. In this case, it is possible to apply this invention by considering the 
upper pad and the layer which exists caudad as a lower layer pad for the layer which should just 
arrange a transparent adhesive film in the position in contact with the undersurface of a translucent 
window member, and is up rather than a transparent adhesive film also in this case. 
[0047]Although the above-mentioned embodiment explained the example which uses the polishing 
pad stuck on the polishing table, it is not restricted to this. For example, as shown in drawing 8 , this 
invention is also applicable to the polishing device provided with the polishing pad 51 of belt shape 
as a polished surface. In the polishing device shown in drawing 8 , the belt (polishing pad) 51 which 
has an abrasive grain on the surface is stretched between the two rotating drums 52 and 53, and 
when these rotating drums 52 and 53 rotate, the belt 51 performs circulation rotational movement 
or a both-way straight-line motion in the arrow 54 direction. The buck 55 is arranged between up- 
and-down belts, the semiconductor substrate W held at the top ring 56 is pressed to the belt 51 and 
the buck 55, and the surface is ground. The optical sensor which is not illustrated is laid under the 
buck 55, and the thickness of the insulator layer and metal membrane which entered light into the 
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semiconductor substrate W held by this optical sensor at the top ring 56, measured that catoptric 
light, and were formed in the polished surface of the semiconductor substrate W is measured. Also 
in such a polishing device, the translucent window member 41 concerning this invention can be 
attached to the position corresponding to the above-mentioned optical sensor of the polishing pad 
51. 

[0048]Next, a 2nd embodiment of the polishing pad concerning this invention is described in detail 
with reference to drawing 9 and drawing 10 . The partial expanded sectional view showing a polishing 
pad [ in / in drawing 9 / a 2nd embodiment of this invention ] and drawing 10 are the bottom views 
of the polishing pad shown in drawing 9 . About the portion which gives the same numerals to the 
member or element which has the 1st the same above-mentioned operation or function as the 
member or element in an embodiment, and is not explained in particular, it is the same as that of a 
1st embodiment. 

[0049]The translucent window member 41 in a 1st embodiment mentioned above, Since it is formed 
of hard polyurethane homogeneous as the upper pad 11 (IC-1000) etc., when the surface of the 
polishing pad 10 is reproduced by a dresser (dressing), a scratch may go into the surface of the 
translucent window member 41. Such a scratch can become a cause by which a scratch goes into a 
semiconductor substrate at the time of polish. 

[0050]In a 1st embodiment mentioned above, the lower part of the translucent window member 41 is 
only supported with the transparent adhesive film 13 of a thin film (refer to drawing 2 ). Therefore, at 
the time of the dressing of the polishing pad 10, it is in the state where the translucent window 
member 41 was caudad depressed by the elasticity of the transparent adhesive film 13, and the 
surface of the polishing pad 10 is deleted by the dresser. After the end of a dressing, since the 
translucent window member 41 is made the original position by the elasticity of the transparent 
adhesive film 13, the translucent window member 41 will project only a part to have been deleted 
with the dressing from the surface of the polishing pad 10. When the translucent window member 41 
grinds a semiconductor substrate in the state where it projected from the surface of the polishing 
pad 10 since the translucent window member 41 is formed from a hard material as mentioned above, 
there is a possibility of damaging a semiconductor substrate. 

[0051 ]in this embodiment from these viewpoints — the translucent window member 141 — a 
material [ elasticity / pad / 1 1 (IC-1000) / upper ] — more preferably, Rather than the upper pad 
1 1, it is elasticity, and formed from a material more nearly hard than the lower layer pad 12, and 
such an elastic translucent window member 141 is arranged to the window hole 11a of the upper 
pad 1 1. Since a scratch becomes difficult to go into the surface of the translucent window member 
1 41 by using the translucent window member [ elasticity / pad / 1 1 / upper ] 1 41 at the time of the 
dressing of the polishing pad 1 10, a scratch can be prevented from going into a semiconductor 
substrate at the time of polish. Since the translucent window member 1 41 is elasticity, even if the 
translucent window member 1 41 will project from the surface of the polishing pad 1 1 0 after the end 
of a dressing, a semiconductor substrate becomes difficult to get damaged at the time of polish. 
[0052]In this embodiment, as shown in drawing 9 , the support sealant 120 of the translucent window 
member 141 which was excellent in sealing nature and elasticity caudad is arranged. This support 
sealant 120 is making annular, as shown in drawing 1 0 , and it is provided in the inner skin of the 
Michimitsu hole 12a of the lower layer pad 12. The support sealant 120 in this embodiment 
comprises adhesives excellent in sealing nature and elasticity. 

[0053]Thus, since the translucent window member 141 is supported by the support sealant 120 
excellent in sealing nature, its leak of the grinding liquid to the undersurface of the translucent 
window member 141 decreases, and it realizes quality polish, and it becomes possible to be 
stabilized correctly and to perform measurement of the thickness by an optical sensor. Since 
grinding liquid with low transmissivity is prevented from entering between the translucent window 
member 141 and an optical sensor by the support sealant 120, it becomes possible to be stabilized 
correctly and to perform measurement of the thickness by an optical sensor. Since the translucent 
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window member 141 is firmly supported by the support sealant 120 excellent in elasticity, the 
translucent window member 141 becomes is hard to be depressed caudad at the time of the 
dressing of the polishing pad 110, and it can prevent projection of the translucent window member 
141 after the end of a dressing. Therefore, it becomes possible to form the translucent window 
member 141 mentioned above with an elastic material, and to prevent the scratch of a 
semiconductor substrate more effectively conjointly. 

[0054]It has pasted up with the adhesives 130 excellent in sealing nature, and the crevice is kept 
from producing the translucent window member 141, the upper pad 11, and the lower layer pad 12 in 
this embodiment between the translucent window member 141, the upper pad 11, and the lower 
layer pad 1 2. Therefore, grinding liquid does not adhere to the crevice between the translucent 
window member 141, the upper pad 11, and the lower layer pad 12, and the scratch of the 
semiconductor substrate resulting from adherence of grinding liquid is prevented. 
[0055]Next, a 3rd embodiment of the polishing pad concerning this invention is described in detail 
with reference to drawing 1 1 . Drawing 1 1 is a partial expanded sectional view showing the polishing 
pad in a 3rd embodiment of this invention. About the portion which gives the same numerals to the 
member or element which has the 1st the same above-mentioned operation or function as the 
member or element in an embodiment, and is not explained in particular, it is the same as that of a 
1st embodiment. 

[0056]As shown in drawing 1 1 , the translucent window member 241 in this embodiment is supported 
by the light transmission support member 220 which consists of acrylic resins etc. Here, between 
the translucent window member 241 and the light transmission support member 220, the reinforcing 
member 230 (for example, about one to two refractive index) excellent in pliability and adhesion is 
arranged. As this reinforcing member 230, the elastomer of 1.27 mm (50 mil)-thick gel form can be 
used, for example. By these translucent window members 241, the reinforcing member 230, and the 
light transmission support member 220. The thickness of a substrate is measured by forming the 
optical system (for example, refractive index 1.4) as shown in drawing 11 , for example, entering a 
laser beam into a semiconductor substrate at the angle of 6 degrees - 48 degrees to the 
perpendicular direction from the laser light source which is the wavelength of 800 nm. 
[0057]Here, if a translucent window member bends with the polishing pressure at the time of polish, 
light may not fully penetrate a translucent window member, or it may be scattered about within a 
translucent window member, and exact and stable thickness measurement may not be able to be 
performed. For example, when mean particle diameter uses about 0.2 micrometer and the large Seria 
slurry (Ce0 2 ) as an abrasive grain, since light does not reach a semiconductor substrate easily, 
usual is still more so. According to this embodiment, as mentioned above, the translucent window 
member 241 is prevented from support of the translucent window member 241 being reinforced with 
making the reinforcing member 230 excellent in pliability intervene between the translucent window 
member 241 and the light transmission support member 220, and being bent by it with the polishing 
pressure at the time of polish by this. As for the reinforcing member 230, it is preferred to have 
pliability comparable as the lower layer pad 12 (SUBA400). 

[0058]Since the above-mentioned reinforcing member 230 is excellent in adhesion, it can maintain 
the optical system mentioned above and can perform exact and stable thickness measurement. As 
for the reinforcing member 230, since dispersion of light will be caused if generated by air bubbles 
inside the reinforcing member 230, what does not generate air bubbles is preferred. As for the 
reinforcing member 230, it is preferred to have the character (shape memory nature) recovered in 
the original shape after modification, for example, it is preferred to use the elastomer which has 
shape memory nature, such as a polyester system elastomer, as the reinforcing member 230. 
[0059]In drawing 1 1 , although the example which supported the reinforcing member 230 by the 
heights 220a provided in the upper part of the light transmission support member 220 was explained, 
it is good for the light transmission support member 220 also as composition like [ without forming 
the heights 220a (for example, drawing 12 ) ]. As the outer diameter of the reinforcing member 230 is 
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not restricted to what was shown in drawing 1 1 and drawing 1 2 , either and is shown, for example in 
drawing 13 , the outer diameter of the light transmission support member 220, the translucent 
window member 241, and the reinforcing member 230 may be constituted identically. In order to 
lessen dispersion of light and to perform more exact thickness measurement, it is preferred to enter 
light into a semiconductor substrate almost perpendicularly from light sources, such as Xe (xenon) 
and halogen, and to measure the thickness of a substrate, as shown in drawing 1 1 and drawing 12 , 
[0060]In 2nd and 3rd embodiments mentioned above, although the two-layer polishing pad was 
explained as an example, a polishing pad may not be restricted to this but may be the multilayer 
polishing pad or monolayer polishing pad of three or more layers. 

[0061] Although one embodiment of this invention was described until now, it cannot be 
overemphasized that it may carry out with a gestalt which this invention is not limited to an above- 
mentioned embodiment, but is variously different within the limits of the technical idea. 
[0062] 

[Effect of the Invention]Since the undersurface of a translucent window member covers the whole 
surface and a bright film is contacted between the upper pad and a lower layer pad by having 
arranged the bright film in which adhesives were applied to the upper and lower sides as mentioned 
above, the whole undersurface surface of a translucent window member pastes a bright film. For this 
reason, since the adhesion area of a translucent window member becomes large compared with the 
conventional thing, adhesive strength can be raised and a translucent window member can be 
prevented from separating from a polishing pad. Therefore, since leak on the undersurface of the 
translucent window member of grinding liquid is lost, quality polish is realized, and it becomes 
possible to be stabilized correctly and to perform measurement of the thickness by an optical 
sensor. 

[0063]It becomes possible [ a translucent window member and a lower layer pad ] to be stabilized 
correctly and to perform measurement of the thickness by an optical sensor, since grinding liquid 
with low transmissivity can be prevented from becoming the structure separated thoroughly and 
entering between a translucent window member and an optical sensor with a bright film. 
[0064]A scratch becomes difficult to go into the surface of a translucent window member by using a 
translucent window member [ elasticity / surface / of a polishing pad ] at the time of the dressing 
of a polishing pad. Therefore, a scratch can be prevented from originating in the scratch of the 
surface of a translucent window member, and going into a thing to be ground at the time of polish. 
Since a translucent window member is formed with an elastic material, even if a translucent window 
member will project from the surface of a polishing pad after the end of a dressing, a thing to be 
ground becomes difficult to get damaged at the time of polish. 

[0065]Since a translucent window member is supported by the support sealant excellent in sealing 
nature, its leak of the grinding liquid to the undersurface of a translucent window member decreases, 
and it realizes quality polish, and it becomes possible to be stabilized correctly and to perform 
measurement of the thickness by an optical sensor. Since grinding liquid with low transmissivity is 
prevented from entering between a translucent window member and an optical sensor by a support 
sealant, it becomes possible to be stabilized correctly and to perform measurement of the thickness 
by an optical sensor. Since a translucent window member is firmly supported by the support sealant 
excellent in elasticity, a translucent window member becomes is hard to be depressed caudad at the 
time of the dressing of a polishing pad, and it can prevent projection of the translucent window 
member after the end of a dressing. Therefore, it becomes possible to form the translucent window 
member mentioned above with an elastic material, and to prevent the scratch of a thing to be 
ground more effectively conjointly. 

[0066]If a translucent window member bends with the polishing pressure at the time of polish, light 
may not fully penetrate a translucent window member, or it may be scattered about within a 
translucent window member, and exact and stable thickness measurement may not be able to be 
performed. As mentioned above, a translucent window member is prevented from support of a 
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translucent window member being reinforced with making the reinforcing member excellent in 
pliability intervene between a translucent window member and a light transmission support member, 
and being bent by it with the polishing pressure at the time of polish by this. Therefore, it becomes 
possible to be stabilized correctly and to perform measurement of the thickness by an optical 
sensor. Since the above-mentioned reinforcing member is excellent in adhesion, it can maintain the 
optical system for an optical sensor, and can perform exact and stable thickness measurement. 
[0067]Form a translucent window member in the window hole of the upper pad, and between the 
upper pad and a lower layer pad, It becomes possible to form a polishing pad so that a crevice may 
not arise between a translucent window member and the upper pad by arranging the bright film in 
which adhesives were applied to the upper and lower sides, pressing the upper pad and a lower layer 
pad to a sliding direction, and forming a polishing pad. Therefore, grinding liquid does not adhere to 
the crevice between a translucent window member and the upper pad, and it becomes possible to 
prevent the scratch of the thing resulting from adherence of grinding liquid to be ground. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A polishing pad which is a polishing pad which has the upper pad in which a window hole for 
arranging a translucent window member which makes light penetrate was formed, and the lower 
layer pad in which the Michimitsu hole which is open for free passage to a window hole of said upper 
pad was formed, and is characterized by having arranged a bright film between said upper pad and 
said lower layer pad. 

[Claim 2]The polishing pad according to claim 1, wherein adhesives are applied to an interface with 
said bright film, said upper pad, and said lower layer pad. 

[Claim 3]a size of a window hole of said upper pad, and the Michimitsu hole of said lower layer pad - 
- abbreviated — the polishing pad according to claim 1 or 2 supposing that it is the same. 
[Claim 4]A polishing pad having arranged a translucent window member which is the polishing pad in 
which a window hole for arranging a translucent window member which makes light penetrate was 
formed, and is formed from an elastic material rather than the surface of said polishing pad to said 
window hole. 

[Claim 5]A polishing pad which is a polishing pad in which a window hole for arranging a translucent 
window member which makes light penetrate was formed, and is characterized by providing a 
support sealant excellent in sealing nature and elasticity under said translucent window member. 
[Claim 6]The polishing pad according to claim 5, wherein said support sealant consists of adhesives. 
[Claim 7]Are the polishing pad in which a window hole for arranging a translucent window member 
which makes light penetrate was formed, and between said translucent window member and a light 
transmission support member which supports this translucent window member, A polishing pad 
making a reinforcing member excellent in pliability and adhesion which form a predetermined optical 
system with said translucent window member and said light transmission support member intervene. 
[Claim 8]The polishing pad according to claim 7, wherein said reinforcing member has shape memory 
nature. 

[Claim 9]A polishing device comprising: 

A polishing table which stuck said polishing pad according to any one of claims 1 to 8. 

A top ring which holds a thing to be ground and is pressed to a polishing pad of said polishing table. 

[Claim 10]Between lower layer pads which formed in the upper pad a window hole for arranging a 
translucent window member which makes light penetrate, and formed said translucent window 
member in a window hole of said upper pad and in which the Michimitsu hole which is open for free 
passage to a window hole of said upper pad and this upper pad was formed, A manufacturing method 
of a polishing pad arranging a bright film in which adhesives were applied to the upper and lower 
sides, pressing said upper pad and said lower layer pad to a sliding direction, and forming a polishing 
pad. 
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[Drawing 8] 




[Drawing 12] 
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[Drawing 13] 
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[0 0 15] rWriij, ffieKW©THi^iiicx 

oxmm^^Mmmtz®^ mamo-m* 

BBWW^-*A'Afc»irSi«. r©fc©, istssw 
©S»Kia5tf©Tiii^©P^*ft<ft5©-e, KAff 

4*M~£^x%-&mmfo*.m&k%*), w&to 

tf r t mstt£ r i: ^X# S©X, J6**fej^-KJ: 

aw? ©wt* jR«fcao$t uxftft 5 i t #nr«i 
ft5„ 

[0017] tit. mmm L^-mmx ±sl± 

M><y K©«?Lt±ET«^y K©3ffl*?Li:©**** 

[0 0 1 Si ^»n©J|t 2 ©«!«»:, *fe3»S*«iS 
**Wtf*ElK-5fc»©*3l^** JifcflF^<y F 

[0019] r© i 5 fc. WBf-Ky F©SBi 9 

mm^mm^ ^ t k i d x f© f u ^ 

tir*-e*5. a**«#*«*©#*HEJ:!JjeJ 
©X. F » ^^7#p:a*«»ttiWi)F*^ 



2010$ 41 8B 16W 



NO. 4339 P. 25/32 



5 

roo 2 0) mmtaowmt. kwwsi 

[0 0 2 1 1 t<0±5fc, »ttfli, i^/HtfcflE 
5/*->t4f i 9 SfflKffltt t fti^st* >t t ©IB fcSil 

v k© Yi'yi'vmimmmitfTjjWLTtfb 
m#mw<»#mmtz>zt tm^x, mm 

10 0 2 21 *fc, UHMWi, JibHS 

[00231 ^«ff4«WKi, %m^^m 

^t*|t0fjeo3(^^J^5*ft^t«*ttP 30 

[oo24] flra»©8FgE&fc * 93%£ffi*r**£A/ 

i;Mt£9W®$©ffi£^K£9$fttiW 
K± £j$£©i»]E$ii;: loSS l/Cft* 5 £ t m 

[ o o 2 5 ] *fc v L^-Bflltt. ±B» 

aSBf WB^fittfcftl-* r t SrWRt t*. 

[o o 2 ei *fc» mwmsmmt, ±mm^< 
*«ifc^itt»tt5#yf^^ire*)5. bo 



#0820 0 3-6 8 6 8 6 
6 

[0027] *fc, ;&gfl®$6®flMKii v 
U ±!Lhf /<? KiSJ**? K0ft?LldBit5Si 

[00 281 rfttJ:!), SfcBBBfi-tlf'VKi:© 

[00291 

1 0;»£ftfdWtT-7>2 0 ttffftfttfeS 

^«:a£«w*fiy#tT?fe/<y pi o©_hBsiijfi±T 

5 b *7*!J f^S 0 1 fcfljfC^fi. K 1 0 © 

[0 0 3 0] TOr-y^2 otts Za>TMm$$h 
5*-^ 2 1 fcftljtSftT* i? , ^Rl-e^f J: 5 fc*tf> 
*K?|i|!)^l3KRrife{::!feoXV^. WKf^A- 

9, r©JPFSiiHft»y^2 2A»6Bfje><y Ki o±ir 

[0031] h->/yy^30ii, hy^yy^+y 

5 i'#piFrteAo h jr-/ y 7 1 3 1 H9 1 

HfcinBtftoT^fi. Ky7*yy^3 0l±^r® 
TPSfc^y U^y^©#tt-7 5- h 3 2 HI x:T^9 » 

©E*Tfffft5wt*'?*« J:5fc4oTV«5. 4: 
[00321 01 fc*ti 5 TOt-^/V2 0 ©rt 
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H5. ::ojMWfey*4 0lt ism+k&m**: 
[0033] rrT, 5F*^y Kl Ofci*, **5fcfey 

u-4 o©*tssi*#5fcft©ne««>Ji*fta«-4 1 
si msh-4 1 t^trijf*^ ^ ki o mm±mm io 

*|lJM©ffFg^s> Kl Oft, ±i ^» Kl 

i tT*** ki 2 tt*LT»9, 2Bmm&< 

V Pfcfcotva, fljcff, .hi*? Kilt L-Cpt 
»*7 Kl 2£LT&7 i -/t4tS8<OSUBA4 0 0fcir 
4 1 ft, SiB*OS^#S[T?»*4JlT*9v flfctf, 
Kfc LTttflJtttt>©#WB&fc. Tl*? Vk L 
[00 341 02 EStl: 5 fc, S*!fe8»4 1 1±, ± 

m*v ki i mmhtz&fti 1 a rticERSftT^ 

5 0 TJB'<? Kl 2fcl±, _hf2£7Ll l a fc»P&©iffi 
Jfcftl 2.j!*»jfcSJvCV»«. *LT, if^yKl 1 
£T®^Kl2i©f«, iTffiE^J^L 

*7^Ml 3pioT±l/<5' Kl 1 kTM*y Kl 

^ri^7^ v- MS&©JbTSE7* 3JA'^A3I5|t 30 

10 0 3 5] 3JtaSW4 10TiBH:^B5fc 

EoTSWSai7^A'Al 3fcSU*LT:l5«K 
ff4 1 ©TBf^#a«18t7.f *A 1 3 left***. 
a 0 £©*:©„ SbftKft#4 i©ft£jiiff #%$©*>© 

*, a*««#4 laJBf^y ki oi^»w:t 

a-4i«Tiu^s-*#fe<4a©T, mnmst 

[ 0 0 3 6 ] fcfc, SftSffitM 1 kjm*v Kl 2£ 
*4»h 5M2KJ4 1 t**5t*^4 0 fc©Bflfc» 
a©?, *^^4 0fc«Wp!>»fe*jEWp:j& 

uTfif/i 5 i fc mm k 4*. 

[0 0 3 7] fcr^-e, **S&W*4 0©iaM2 
ft, WW-**2 0ftfflm*F-?/l#J«l2 0 a A 
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fi&Jitvs. i©=i^i>P^4 4B«^ia (t^ 

x/W) 4 5£»eS;h,tV3. &awi, MBU£ 

4 4 fc«fiHt«*i^t its r k k LTt> <tv\ 
[ 0 0 3 a ] m 3 1± 4 ei 1 t~*t # 5 sa 9w*m 

J^-^SOOSfiBBlTfcfi. H3fcJsVNT, flff-C 
t l±?Jf«T'^V2 0©ia^>piC>T*S>>)^ ff«-Cwl±K 

a„ sisfc^f j:5fc. »*^~?>2ort©jfefsc* 

y»>40ft. W?I>y^3 0fcfc#*;Hfc»£fp©¥ 

5. *3^>t4 0!3\ ^»3£StW©T#feai§L 

B5©«l?**WT?*aJ:5fcJit<»TV^. fcfc, HffiB? 
H©IHH*fi<+6fc» % Ha©fiJBi!lT3H-J:5|i:3fe 
#5:* 4 0 ft slip Lx^-^±ir 2 ya±©3t* 

[0 0 3 9] 5ff^x-^V2 oas-afctsfffc, 
st-t 4 0 <t>mmfr t ©**«»»*»«■ 4 1 %m 

4 4|=19JWSii, WI«iiJ:©«*#WK«}i«. 

[0040] rre,.*^y**ffvvrsio. « 
©^icK^cu, a 1 m&&mo>mmm?>m 

#fcfl/fiLTHS, S8U©»BSE**7JWt*i, * 
■f -«©*llR©*BTK»Sii, S >) 1431 LTV' 1 

\) f±®SLT^< 3fcR!i«All©»frfcttRiR* Jit 
T*tt-©«©*lfiKjH*fc»Si5R»3lt©tt 

^\ *P*ofc«*ttjj»^5. oSE9A«*©» 

lST-KWlvfc^ft(H^^T*^)fcU, #tSfc*5!t§ 
g»*©SJAt^n y hbfc/e77^i'£JWtT£ 

Silt:3gjft*ftfcR©jWiLt jdjm-5 r t , 
[0 04il ft, «©**S»v*©ja:i: LT, 5 
«±©S«SClilfijK (¥-}Sfi3fc) t,b<l±&fejt^A 
«U ^©^, SttmB©K»***«Sn&©git¥fc 

Lxixtv^ KM^iM^^5ie©is)f mm\c£ 5 

«flrf-5©T, *©K«»©»bAtH8t*rfc-C* 
[0 0 4 21 ftfc, ±SB©aF»r!y Kl 0©KlIfefc 

a^HS#y 9u#f*»6>4:5JJg/<y Ki 1 *tou 
ff£©tt*IOfc?Ll 1 atJBjjtta (04) . 
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®im^y Kl HWB3L1 I al^^D^^^l 

KllifcS* (&#) (PB5) . ZitiZto 

X> *JL1 1 artfc«BBffi#»*ui'Vi»&4«j$fe« 

«L1 1 a i t LT% JtV>. 

®-©<fc 5 te tTT?*fcJ^^y K 1 1 ftaqKUUBft 

4 1&)fS:©J5$ (flfctfl. 9mm) 
(136) , 10 
©Tl^y K 1 2feif/<? Kl 1 ©®?L1 1 a fcffft 
cOJS5fc?Ll 2 a £*£U wOTI^*/ K 1 2 1 ±pE^ 

fcSfcLfcaiflSfr^Jkfc 1 S£Uft5 (H7) , 
®±M*tf Kl 1 fcT»*y Kl 2 i *±T*l«lP»ff 
t«£i|Ei-9T, J**s> KllfcTJi^?Kl 2t 

H2K:*t ( t54iiFe^3' ki ommr 

[0 0 4 3] r.^T% JJ|/<yFl l©*7Lllafcl 
!» p W * > 1 4 LSA/TS8#*SM* 4 1 1 » 20 

jftLfc«*ici±, 9)benti-4 1 t±®^y ki 1 1© 
MMMi*t& tftv^i 5 p»<* k i o r 

k)Wli46. ftot, 3£tKffl#4 1 i±I.»<? K 

[0 0 4 4] ±j^ft®#y.y^^©il« 
«WcoV^TK«+*. hy^9^3 OOTifEflW 

©±Bi«)We^yKl0fcifjESJv6. ;:©££, ffS 30 
S1R»/XA- 2 2 ^bW«/<y K l o JtteVSFftQ t« 
8t*. rftfeJoT. *igfMw©$gFiiiBj (T 

tO 0 4 5] ^«>W#«ffcs W«^*^^V2 03»s— Hte 
■TSfffcs 3fc^*t^U-4O^^#;S^w©W0® 

©j6T*a»*4. ^^yf4 0i±, ¥$#£&iw 

©*i>cw ta««iajtpiftissHt:v>«fc», 

mm&txmmm-mm&mxhz* wt> % 40 
jt^t>f-4 omm=r-frhn%mG'<y ki 0 
©tj§^ ki 2©®)t7Li 2 «ati«3be»i*4 1 * 
®^Tmmm<»mmimm-%. mism 

K K9SfJffiii©)WPa»ail£S^fi. 3fc^St-fe>t4 0© 
[0046] J;J&©*»JiTli, 2jRff*X? K*« 
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BLh«>#Wlf»/<yKtffl^«rt*«T»*«. ^©IH- 

^feEt-«iif j: < » mm? j/^m t±$\z 

[oo4 7] tfc, mo&mmwi. m?-?* 
Ji^WKSftfcffJi^y K*ffijrfra«£<^TfflBi l 

5 Mj£ LT^* KfteMffS*? K5 1 *« 

ft**1-*'«*'h (B**»F) 5i#2o©Hrt£K? 

5 3H|t:Kit*liT38!). r©HifK5A5 
2, 5 3#Hfct5£fc££>), ^h5 1#*ft5 4 

^t^E*3§{Bxitisismjam*f?&5. ±t© 
^5 e tfiB#s*i*i^fraswa«^h 5 lxo^a* 

S^y K5 i©±|B)fc^C*y!Mw»j&+«tKte*» 
[0 0 4 8] ft|E, rtiMtftStm*? K©«2©^ 

»(girov^r@ 9 xtm i o mm hx#m zmt 

5.09 mm®% 2 ©**«i8fciSJt 5 K 
«r^-fS9^JiS*IWEHs H l o |*H 9 Ic^tWl^ y K 
©j£Ba0-Cfe5 o <t3b\ ±JS©*i©j6ilaWB|t»lJ* 

[004 9] ±^Ufc^ 1 ©HJSBMI^ttS^^i 

#4 1 ft, iJB/WKi i (ic-iooo) tm%<r> 
^ Ufc««-fcl±, 3|*IBSW4 1<!)SiiiC^^?y^ 
[0 0 5 0] ft, ±i6LfctSi©SJBBft|i:^T 

». a**»tr4 i^Tmmmmm^y^^i 
siz^xmzh&mrhz (mm) . to 

BE»7^>UA 1 3©9HtfcJ; »S)bfe«ff4 1 i«T*lc 
WUTtf btlX.ytMX', WB*» Kl OW KUy 
■Jf-fc.fc98Je.iUi. Ki/yW^TUtt, iPJSt^ 

-fMia ©Mr a mmm* 1 *5c©*kttfcff 
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smmammxy ki ovmfrhmhxL 

So, ±3»LfcJ:5K:, 1 Hmt«xtm» 

E>^*ltTv^fcib, KIM4l«|>^ Kl 

roosi] Mourns tmimt&^r 

its SttffiSBtU 4 1 t±m*y Kl 1 (I C~ 10 0 
0 ) J; !) tftRfttWh ± 5 »4 L < a. ±JB* y K 1 
1 <t ?) 19 I^TI^y Y 1 2 i 5 1»» 

ft* feftjft U r O J; 5 ft<&£ m%&m l 4 1 10 
l^y Kl 1 ©ISM l afciaf LTl^„ ±l^s/ F 
Hi? tNtoSftfttttti 4 l m^ZZ k\~ J; 
Ds W*/<? Kl 1 0©KW^^i»I$!#l 
4 1 ©affile** 7 vl-ftM t< < &3©T\ iM 

KfSfcSlSfc** 7 y*#XZ Z t £BSik-f 3 - £ # 
tfe, S»JS»#i4ljtttKf*««>-C % K 
^5»^^*7«iia3t*ttttl 4 l#WJg/<* Kl 1 

Ioo5 2] ttc **H*lttii, 0 9 CSi-i 5 20 
fc, BftSWffl 4 l©'F*t, i/^Ht&THMttlt 
iHlfcS&V-^l 2 O^EjS^JlT^S. -©$# 
f->l# 1 2 0 11, 010 fc^t <£ 5 fcfflft** UT& 
13 . TB^s- K 1 2 ©S3t?L 1 2 a ©fflffirait 

[ 0 0 5 3 ] Z ©<fc ? Sftftfttt 1 4 1 lis V"- A> 

T, I*gg6Sl 4 l©Tifi^©WSft© !>-*#'>& 
< 4 9 , »ifcff©ff**3SM-S 3t#^-fey t 30 

ffitft*,, *fc, 3a?5^-/WWl2 0KlJitl3tJ6«3«- 
l 4 l t^st-tyf-t©[H]lcSii^©©^M?A 

ommm^KomLxmb z tomtits, 
st, 3i36ssatri4iHu mmmhitm-y-fr 

#1 2 0fc*oT»Bfc$» SftS©^ W»*v Kl 
l o© Ki^y '>vmica3t*»Wi 4 l a?T#l-#L 

»SB»l4l©jiai*85ilt1-5C:i:#t»t«, ft-aT, 40 
±SKLfc3«*»» 1 4 1 «lO#KT«t5 r t 

Jfc-fSstfcjPnriBfcfcS. 

[oo 5 41 ftfcN «6BKHfctJV^Tii, 9UblV# 
1 4 1 fc±JJ/<s» Kl lXffTl^y Kl 2 trt 

«Wi 4 l iJJfXy Kl l&tTFJf a> Kl 2 1© 

f-fi 4 1 1±1^5. Kl iSffTl/? Kl 2t©B© 

mmwmB*?& z t < ^ 9mk0b*ek so 
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[0 0 5 5] fc|E % *»«p««WJ^y K©*3©3 

mmizo^x® 1 1 *#jilt^i::swii-«. © 1 

#XKK*Ui|iR-©iff#*#U »£KH Lftv^a» 

fc-ovvr off i mxhz. 
[oo56]@ii jt 5 *iatsHifc*jtta 

ig)t&Sf!tf2 4 l|± v 7^!»HHRft^bft5a»S; 

«2 4i km&wm 22 oh e>m\t. mm 
2gS) jjqeit&frr^a. r©»£W230£L-c 

lis 0>Jx.lfJ?;*l. 2 7mm (50mi J) ©i?^/V^ 

©3:yp^^^^jB^^5ri:^^?§S ^ rjib©3i}t* 

aw 2 4 1 , mm 2 s o , Rnm%mm2 2 0 
lets, a 1 i^ti5ft3fc¥ai («jtii. jaw 

1. 4) *5ftftJ!t*iT»!>, WA|i % jg^SOOmn© 
^t'-Jt^b^if^l6]I^LT6 0 -4 8° em 
X' ls~*f-%Z¥mm\- AWtS r & |c J: Q 

[0057] rr^ WWmwB£Z)icX. m%m 
ttWIA/TLtSfcs W-#l«SggfW£li&Lft 

mn-mmo. zumtttwjTxjy- (c 

SKK*3W«tU:<v^©i;» fe*.'3&T?JbS. 
■m ±»LfeJ:5P, jS*«SW2 4 1 i^s:^ 

W2 2 0 tmmmmtiitmmtz 3 0^ 

iTs 5MSW2 4 1 ©$m s 15iS^s 

HA/T?U*5-fc#!5Jl:*iX5. ftj3 % t3li^2 3 0 
lis TH^yKl2 (SUBA4 0 0) fc^H©it 

1 0 0 5 8 ] 4 fcs ±!E»giiW 2 3 0 W#*ttC«i 

^frft 5 ^ fc 3, W)M# 2 3 0 ©ft 
«P«aWBfl;t5fc*©«a*ffl<©-T % #M|t2 
3 0l4«fi*35±L^t©!Wff*U^ tfcs ffiSfeflP 
W2 3 0IS, ^tt7c©^tMtSftS G»WE 

mm 2 3 0 1 LTJBi^i wsj u\ 

[00 59]®11 irfc'^TJis ajfcSiWllfi-2 2 0 © 

±mmit btok&a 2 2 0 a ir i 9 «w 230^ 

2 0 a tKtfT (Cfljttffll 1 2 ©J; 5ft«^t LT% i 
l\ Sfcs «g|!W2 3 0©«#t,Hl lJttFHl 21Z 
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t»W2 3 0©a€fc^-fcfl|j8l/t'blK ft 

SfcJWttt, ■iiatWi2fc»tJ;5fc % xe (* 
fey y) ^P^yft^©ft»^l«^ft*¥& 

#3»A*f lt *fi©BW twsi- a r t * l 

[0 0 6 0} ±&\,1±%2XXt%M&tmX&* 2 
PBt&ivf. 3gRh©£!$W>^ K, *>3^li¥Jl 

io o 6 1 ] ^-ix-mm-mmrMi^^rm 

[00 6 2] 

[3£8j)©$£] .fcfcLfclSfc, ±M*y¥kTM*y 

mmtmm t> ©km^t** < ft a ©-e v 
:®j«ft©Tffi^©y-^ft<fta©T\ natr© 

[0 0 6 3) 4fc, a**8«f iT**? KtB»W7 

fta, 

[ 0 0 6 4] 4fc, flflS»< 7 K©*B± 9 i«W 

If ldS**flKr©MHfc** 5 y*-j}iA!)fc< < 45. 
Sot, »3fc«eWf©«ai0^^7y^fciEHUTWe 

©T\ K W y ^^»T*ca«»*Btr*«H»^ 5- K© 
&o*fc<<fta 0 

[0 0 6 5] *fc 4 jfftfWm. SA-/HtK«xfcjt 

~©w«r© p < ft 9 , «©*» 
tsfcst, 3iawffeviHEi8iBw>iiat']E«ti 
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"TiSirftS. Mir, JiJtJKtttH, Sfc&ffilEffitfcSfc 
4^-A*rpi:o-CilHti3atS*i50tf, mxy K© 

< ft d , k i/ 7 mraicistt 2a*ssw»sfe ta 
zmmmmtz t t * wim^© * 

* 7 ? i 5 Rjht 5 t t # njjjg t ft 3. 

[0066] wmmmwzk vwumtmh 
mm*frHLis#z>z.tx\ mftmmmmm 

rftfc =fc 9 W*i$©WF*E# Ki J: D Sftfiffltttf 

3E«ftlSSaiStff ft 5 r k &T-%2,> 
[0 0 6 7] JJB'V K<E>B}L|^mittrt« 

»*«^ * nfci W ? 4 1 62S U y K i T 

s. ci: 9, sttftflw t -ti^ y k k ommtium 

tot, 3im»»i±S^yKi©iH©RllBt!:«WS 

^iatt5-t^ft<s 9««<!>B*ideBai-ai«Mr 
[ikiie©wft^i 

rail *3BW©-SaBgBCi3»t5!iK5ye/yyi6ft 
[02] *»W©-*»KKfcj3tt5flF*/<y KfeiSf- 

l® 5 ] 0 2 ItTFtW^ y K©^ilS^^t«Eiff® 

0-c^a o 

[B98] **W©|B©lfelBB«fc»H'5*!l vWtfk 

[19] ^H©C2©»l3Nllcj3itSIF*^9 Kt 

Til 0] H9C*t»F«/<y K©/£iiiia-e*5. 
[Ill) **W©JR3©|?B3Ef»t»tt55ffB^y K 
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Ma 2) ^%mmmmm^mmm^y f 
[®i3] mmm®mmmLmz>m'<y f 

©«JlWlI**tttA4fc*:llnBH-Cjb5. 
£ a 

I 0 W(S/<y F 

I I ±M*v F 
11a ®A 

1 2 TJB'<7 K 

12a mm 

13 aiRSt^-OA 

2 o wm—-?*> 

20a * 



141, 241 

gat 



til] 



f@2] 
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